Phosphorylation of viral RNA-dependent RNA polymerase and its role in replication of a plus-strand RNA virus.
Central to the process of plus-strand RNA virus genome amplification is the viral RNA-dependent RNA polymerase (RdRp). Understanding its regulation is of great importance given its essential function in viral replication and the common architecture and catalytic mechanism of polymerases. Here we show that Turnip yellow mosaic virus (TYMV) RdRp is phosphorylated, when expressed both individually and in the context of viral infection. Using a comprehensive biochemical approach, including metabolic labeling and mass spectrometry analyses, phosphorylation sites were mapped within an N-terminal PEST sequence and within the highly conserved palm subdomain of RNA polymerases. Systematic mutational analysis of the corresponding residues in a reverse genetic system demonstrated their importance for TYMV infectivity. Upon mutation of the phosphorylation sites, distinct steps of the viral cycle appeared affected, but in contrast to other plus-strand RNA viruses, the interaction between viral replication proteins was unaltered. Our results also highlighted the role of another TYMV-encoded replication protein as an antagonistic protein that may prevent the inhibitory effect of RdRp phosphorylation on viral infectivity. Based on these data, we propose that phosphorylation-dependent regulatory mechanisms are essential for viral RdRp function and virus replication.